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REPORT 
ONTARIO WATKR RFSOURCKS COMMISSION 

INTRODUCTION 

A water pollution survey of the south-east 
portion of the Town of Oakville was conducted on March 29, 
30 and April 1, 1971. The survey was made following a 
meeting between repre<3entatives of the South-Fast Oakville 
Ratepayers Association and the Ontario Water Resources 
Commission at which time the Ratepayers Association expressed 
its concern over the problem with septic tank systems in 
the area and the need for sewering. 

The assistance provided by the Hal ton County 
Health Unit, Oakville Engineering Department, and the 
South-East Oakville Ratepayers Association is gratefully 
acknowledged . 
I NUMMARY AND CONCLUSIONS 

A water pollution survey was conducted in 
the south-east area of Oakville to assess the general 
condition of the area with respect to sewage disposal 
facilities, storm drainage systems, and the water quality 
of the receiving streams in the area. It was brought to 
the attention of the Ontario Water Resources Commission by 
the South-East Oakville Ratepayers Association that a 



- 2 - 



pollution problem existed in this area. 

The area under study is predominantly 
residential and serviced with municipal water. Sanitary 
sewers are provided to only about 10 per cent of the 
area. The greater portion of the area is served by 
individual septic tank and tile bed systems. Problems 
with these septic tank systems have steadily increased 
in recent years in that many of the tile beds are 
beginning to malfunction, f^ur facing of sewage in the 
tile bed is occurring and also sewage is breaking out 
from the tile beds and entering drainage ditches. Seepage 
from the tile fields may also be reaching the drainage 
areas . 

Bacteriological examination of samples 
collected from the storm drainage systems in the problem 
areas has shown extremely high total coliform and fecal 
coliform counts. This indicates that excretal pollution 
is occurring and water in the drainage ditches may be 
considered potentially dangerous as there is a greater 
probability of the presence of pathogenic (disease-causing', 
bacteria. Drainage from this area enters Wedgewood Creek 
and has deteriorated the bacteriological water quality 
of the creek to a degree that the creek is polluted and 
unsafe for recreational purposes . 
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Drainage ditches and s torra sewers where 
fecal pollution is indicated have been pointed out in the 
report. Where storm sewers contain wastes of human origin, 
these should be investigated and the contaminating discharge 
eliminated. In areas where sanitary sewers are provided, 
residences still on septic tank systems should connect to 
the sanitary sewer. 

Correcting malfunctioning septic tank systems 
on an individual basis is usually only a temporary measure 
and does not completely eliminate the problem. 

There is a need for complete servicing of 
the south-east Oakville area with sanitary sewers and the 
municipality should expedite its sewer installation program 
to service that area between the Eighth and Ninth Lines, 
south of the Canadian National Railways right-of-way. 
II RECOMMENDATIONS 

1, The Corporation of the Town of Oakville should 
expedite its sewer installation program and 
provide sanitary sewers in south-east Oakville 
where water pollution problems exist. 

2. Discharges of contaminating wastes to storm sewers 
and drainage ditches as indicated in the report 
should be investigated and eliminated. 
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III GKNKRAL 

The survey area is bounded by Chartwell 
Road (Kighth Line) on the west, the Canadian National 
Railways Right-of-Way on the north, Ninth Line on the east, 
and Lakeshore Road on the south covering approxitnately 
810 acres. This area is completely built-up. 

Water for domestic purposes is supplied by 
the municipality and the use of private wells is probably 
non-existent. Sanitary sewer services are very limited 
in the area and it is estimated that only 10 per cent of 
the area is serviced. The greater portion still utilizes 
septic tank and tile bed systems for sewage disposal. 
Where sanitary sewers are provided, domestic wastes are 
directed to the South-F.ast Oakville Water Pollution Control 
Plant. Reportedly, it would be 5 years or more before 
this area is completely sewered. 

Many of the existing septic tank systems in 
the unsewered area are failing to operate satisfactorily 
and are becoming increasingly more a problem to the resident "^ 
in the area. Consequently, residents living in the Devon 
and Ash Roads and Amber Crescent area where, apparently, 
malfunctioning septic tank syatems are more pronounced, 
formed the South-Fast Oakville Ratepayers Association 
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and examined the problem in their Immediate area. 

Drainage for the south-east Oakville area 
under investigation is provided by roadside ditches and 
storm sewers outfall ing to Wedgewood Creek and Morrison 
Creek. Wedgewood Creek flows in a southerly direction 
through the eastern half of the area and Morrison Creek 
does likewise in the western half of the area. Storm 
sewers and ditches in the area were sampled to determine 
if domestic sewage was gaining access to the storm drainage 
systems. Wedgewood and Morrison Creeks were also sampled 
to determine water quality and the effect of discharges 
to the creeks on the water quality. A map of the area 
surveyed is included with the report. 
IV WEDGEWDOD CREEK DRAINAGE AREA 

While conducting the survey, it was evident 
that septic tank systems in the area were malfunctioning; 
leachate from a few tile beds had broken out on the front 
lawns of residences and was gaining access to the drainage 
ditches. In some instances near the creek, a septic smell 
was prevalent in the air. Many of the homes had sump pump- 
discharges to roadside ditches indicating a high water table 
which would adversely effect the operation of tile bed systems 
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A more detailed study of the area resided by the South- Kast 
Oakville Ratepayers Association was made as a result of their 
coTTiplaint . 

A) Storin Sewers and Drainage Ditches 
Weaver Crescent - Bacteriological examination of a 
sample (W-0.8D) collected from the ditch draining 
the north side of Weaver Crescent showed a high fecal 
coliform count, 1,020 coliforra/100 ml, indicating 
domestic sewage was gaining access to the ditch. 
There was substantial flow in the ditch and the 
dilution factor may have kept the coliform count low. 
Devon Road - Samples collected from a storm sewer 
(W-0.9D) on the north side of Devon Road, east of 
Wedgewood Creek indicated that domestic sewage was 
discharging to the storm sewer. Very high coliform 
bacteria and fecal coliform counts, 26,800 and 6,000 
respectively, were obtained. This storm sewer drains 
the north side of Devon Road and also Ash Road. The 
drainage ditch (W-0.9D-4) on the south side of Devon 
Road, east of the creek also receives domestic wastes 
of human origin as indicated by the extremely high 
coliform counts, 75,000 coliform bacteria and 21,000 
fecal coliforms. 
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The drainage ditches west of the creek 
draining Devon Road and Cairncroft Road North also 
receive sanitary wastes as indicated by the chetnical 
and bacteriological sample results. 

Amber Crescent - The ditch (W-l.OD-2) draining Amber 
Crescent on the south side, west of the creek contained 
a high colifortn count and BOD level indicating sewage 
is gaining access to this ditch. Samples collected 
from the ditch (W-l.OD) on the north side of the road, 
west of the creek was satisfactory. 

Duncan Road - Samples collected from the drainage ditches 
entering Wedgewood Creek at Duncan Road were found to 
be satisfactory at the time, 

Drummond Road - Bacteriological and chemical samples 
collected from the ditch (WB-l.lD-6) draining the 
east side of Drummond Road, just north of Ario Road 
indicated that domestic wastes were gaining access 
to this ditch. A high coliform count and 5-Day BOD 
were obtained. 

The ditch (WB-l.lD-2) draining the north 
side of Amber Crescent in a direction towards Drummond 
Road was sampled and the chemical results showed a 
high BOD and suspended solids concentration. Also, 
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the total colifonn and fecal coliform counts were very 
high indicating that wastes of human origin were 
entering this ditch. 

In general, the ditch on the east side of 
Drumraond Road, north of the creek, is contaminated. 
B) Wedgewood Creek Water Quality 

A sample (W-1.2) collected from Wedgewood 
Creek upstream, north of Constance Drive, before 
entering the residential area indicated that the 
bacteriological water quality was satisfactory. 
However, samples collected downstream in the residential 
area contained coliform bacteria and fecal coliform 
counts above the OWRC objectives for surface waters. 
Also, bacteriological samples collected from the west 
branch of Wedgewood Creek draining the north central 
portion of the surveyed area contained high coliform 
counts. The results of the bacteriological samples 
obtained from Wedgewood Creek are as follows : 
(in each case, results are for 100 ml samples) 
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LOCATION 
North of Constance Drive 
West Branch of Cornwall Road 
Tributary at Morrison Road 
West Branch at Drummond Road 
West Branch at Drummond Road 
Creek at Duncan Road 
Creek at Amber Crescent 
Creek at Devon Road 
Creek at Weaver Crescent 
Creek at Alscot Crescent 
Creek at Wedgewood Drive 



COLIFORM 


FECAL 


BACTERIA 


COLIFORMS 


50 


4 


1,300 


872 


21 , 500 


4,500 


5,900 


1,400 


11,800 


3,800 


9,900 


250 


1,550 


40 


8,600 


568 


8,100 


1,130 


4,000 


2% 


4,400 


288 



The microbiological criteria for surface 
waters in Ontario as set out by the OWRC is that the 
surface water can be considered impaired when the 
total coliform and/or fecal coliform geometric mean 
density exceeds 1,000 and 100 respectively. 
V MORRISON CREEK DRAINAGE AREA 

Here again, while the pollution survey was 
being carried out, there was evidence of malfunctioning 
septic tank and tile bed systems. Leachate from tile beds 
and washwater discharge were gaining access to Morrison 
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Creek. Also, where sanitary sewers were provided, some 
residences were still utilizing septic tank systems and 
ponding of sewage in the tile field area was occurring. 
A) Storm Sewers and Drainage Ditches 
Lake shore Road - Two storm sewers (M-0.2W-2 & W-3) 
draining the north and south sides of Lakeshore Road, 
west of Morrison Creek were sampled and bacteriological 
examination indicated that fecal matter was gaining 
access to these storm sewers. The high suspended 
solids may have resulted from drainage from construction 
in the area . 

Morrison Road - A bacteriological sample collected 
from the drainage ditch (M-0.4D) on the east side of 
Morrison Road, north of Cleaver Drive indicated that 
fecal matter was gaining access to the ditch. Sanitary 
sewers are provided on Morrison Road. 
Morrison Heights Drive - A sample collected from 
the storm sewer (M-0.9W-2) draining Morrison Heights 
Drive contained high total coliforiii and fecal colifom 
counts. This reveals that wastes of human origin were 
entering the storm sewer. 
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Crestview Street - A drainage ditch (M-0.9D) which is 
actually a tributary to Morrison Creek and flows in 
an easterly direction from the Crestview Street area 
was sampled at the point where it enters Morrison 
Creek, Bacteriological examination showed a high 
coliform count indicating domestic wastes were 
reaching the drainage ditch upstream. 
B) Morrison Creek Water Quality 

Samples collected from Morrison Creek at 
Lynbrook Road and from the west branch of Morrison 
Creek at Chartwell Road indicated that the bacteriological 
water quality of the creek was satisfactory. Also, 
the 5-Day Biochemical Oxygen Demand was low at these 
locations. However, downstream samples show the 5-Day 
BOD to increase indicating organic wastes entering the 
creek were deteriorating the water quality. 

A bacteriological sample collected from the 
creek at Morrison Road contained high total coliform 
and fecal coliform counts , Other bacteriological 
samples collected from the creek may indicate that 
the creek is intermittently contaminated and the 
dilution factor provided by the flow in the creek 
keeps the bacteriological count lower. The bacteriological 
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sample results from Morrison Creek are as follows 

TOTAL 



LOCATION 
Creek at Lynbrook Road 
Tributary at Chartwell Road 
Creek at Balmoral Plaza 
Creek at Burgundy Drive 
Creek at Morrison Road 
Creek at Lakeshore Road 



COLIFORM 


FECAL 


BACTERIA 


COLIFORMS 


416 


18 


212 


40 


1,328 


44 


76 


8 


11,100 


2,200 


960 


272 


ASSOCIATION 


SURVEY 



A survey was conducted by the Ratepayers 
Association in which a questionnaire was given to eighty 
homeowners in the Association's area concerning the operation 
of their septic tank systems. The results of the survey 
revealed that 40 per cent indicated that their septic tank - 
tile bed was inadequate and 56 per cent indicated the tile 
bed was performing poorly. The majority of the homeowners, 
81 per cent, replied that they would like to have sanitary 
sewers installed in the area in one year. They are concerr-^d 
for the health of their children who would be exposed to 
the sewage while playing in the drainage ditches and 
Wedgewood Creek. 
VII HALTQN COUNTY HEALTH UNIT REPORT 

In October of 1970, the Hal ton County Health 
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TOTAL 


FECAL 


COLIFORMS 


COLIFORMS 


80,000+ 


8,000+ 


80,000 


4,600 


12,000 


600 


37,000 


8,000+ 


47,000 


8,000+ 



Unit sampled Wedgewood Creek in the area represented by 
the South-East Oakville Ratepayers Association and the 
results are as follows: 

LOCATION 
Duncan Road 
Driimmond Road 
Devon Road (north side) 
Devon Road (south side) 
Weaver Crescent 

The results indicate that Wedgewood Creek 
was bacteriologically contaminated at the time and would 
have been considered unsafe for recreational purposes. 

In a letter to the Ratepayers Association 
concerning septic tank systems, it was the opinion of the 
health unit that septic tank systems in a subdivision are 
not satisfactory and should only be allowed on very large 
lots in areas where municipal services are not likely. 
Also, it has been the health unit's experience that a great 
many of the septic tank - tile beds do not function proper! y 
after 10-12 years. 
VIII COMMENTS 

The results of the survey show that a water 
pollution problem exists in the south-east area of Oakville 
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due to mal functioning septic tank systems. In some areas, 
ponding of sewage on front lawns where tile beds are 
located was occurring. Also, leachate from the tile fields 
was breaking out and reaching roadside ditches. At some 
locations, septic odours were prevalent at the creek where 
the ditches drain to the creek. 

These problems are more pronounced in the 
area represented by the South-East Oakville Ratepayers 
Association, the Devon -Ash-Amber area between Wedgewood 
and Drummond Roads, Problems with septic tank - tile 
beds are becoming increasingly more prevalent as years 
progress. 

Extensive sampling of drainage ditches in 
this area has shown extremely high total coliform and fecal 
coliform counts indicating excretal pollution. This also 
indicates that the water in the ditches is potentially 
dangerous . The effect of the drainage to Wedgewood Creek 
is that it is deteriorating the bacteriological quality 
of the water as the creek flows through the area. The 
municipality should provide sanitary sewers in this area 
as soon as possible to eliminate the pollution problem. 

In the Morrison Creek drainage area, there 
was also evidence of malfunctioning septic tank systems. 
Ponding of sewage was occurring in areas where sanitary 
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sewers are available and homes should be connected to the 
sanitary sewer. Bacteriological examination of samples 
collected from a few storm sewers and drainage ditches 
indicated that fecal matter was gaining access to these 
drainage systems. Discharges of contaminating wastes to 
the storm sewer system should be eliminated. Certain 
sections of Morrison Creek are polluted due to the 
drainage discharges. 

Septic tank systems in the South-East Oakville 
area are malfunctioning and drainage from these systems 
Is gaining access to Wedgewood and Morrison Creeks and 
consequently, deteriorating the bacteriological quality 
of the water. Wedgewood Creek would be considered polluted 
and unsafe for recreational purposes. 




Prepared by: 

G.K. Boretski, Civil Technologist 
District Engineers Branch 
/cs Division of Sanitary Engineering 



TABLE I 



DESCRIPTION 







WE06EW00D CREEK - STREAM 


SAMPLING 




5-DAY 








ANIONIC 




SOD 


SOLIDS {pn« 





DETERGENTS 


DATE 


(PW) 


TOTAL 


SUSP. 


DISS. 


AS ABS 


March 30/7 i 


1.4 


630 


iO 


620 


0.1 


March 30/7 I 


1.2 


640 


15 


625 


0.1 


APRIL |/7| 


2.5 


460 


5 


475 


** 


MARCH 30/71 


2.0 


630 


15 


6|5 


O.i 


March 30/7 i 


1,2 


630 


15 


615 


0.4 


APRtL 1/71 


3.0 


560 


75 


550 


0.1 


March 30/71 


1.4 


6lO 


10 


600 


*♦ 


MARCH 30 /7t 


1.4 


715 


5 


710 


0,1 


APRIL l/7l 


1.8 


700 


20 


680 


♦* 


MARCH 30/71 


1.2 


935 


10 


925 


0.1 


MARCH 30/71 


2.5 


390 


10 


580 


0.2 



TOTAL TOTAL 

KJELOAHL PHOSPHORUS COLIFORM FECAL 

AS N AS P BACTERIA COLI FORMS 



Wedgewood Creek at 
WEDGEwooD Drive 

wedgewood Creek at 
Alscot Crescent 

MEOGEwooD Creek at 
Weaver Crescemt 

Medgewood Creek at 
Devon Road 

WEDGEWOOD Creek At 
Amber Crescent 

wedgewooo Creek at 
Duncan road 

WEDGEWOOD Creek At 
Constance drive 

WEDGEWOOD Creek, West 
Branch at dru*iond Road 

WEDGEWOOD Creek, west 
Branch at Cornv/all Road 

WEDGEWOOD Creek, west 
Branch at Morrison Road 



0,6 



0.60 



0.40 



0,66 



0.J3 



0.44 O.lO 



0.40 0,12 



0.55 O.u 



.09 



0.85 0.2 



..08 



.21 



im *076 



4,400 



4,000 



8,100 
8,600 
1,550 
9,900 
3D 



288 



204 



l.tX 



568 



40 



250 



<a 



0,60 



•30 



5.900 


1,400 


11,800 


3,800 


1,300 


872 


21,500 


4,500 



I 



TABLE II 



SAMPLING 

POINT 

NUMBER 



W-0.7 



DESCRIPTION 



□ATE 



Storm Sewer west of 
WEDGEwooD Drive, nhjrth 
OF alscot Crescent 

Drainage Ditch - North 
side of vjeaver cresce^tt 

Mutual Sump Ditch 

BeTIiVEEN RE5IDE^«:E3 ON 

Weaver Crescent 



APRIL |/7l 

March 30/7i 

MAfiCH 30 /7t 



Drainage Ditch at Devon April i/7i 
Road north-East Side of Road 

Drainage Ditch At Devon April i/7l 
Road North-^'Jest side of Road 

Drainage Ditch at Devon April i/7i 
Road SoLrm-»/EST Side of Road 

Drainage ditch At Devon Apr it i/7i 
Road South-east side of Road 

Drainage Ditch at Amber April i/7i 
cresceift north-i-jest side of crescent 

Drainage Ditch at Amser April i/7i 
Crescent South-.-.£st side of Crescent 





WEDGEWOOD CREEK - OUTFALL SWIRLING 


TOTAL 
KJELQAHL 
AS N 


TOTAL 
PHOSPHORUS 
AS f 


CO LI FORM 
BACTERIA 


' 


5-DAY 
BOD 


ANIONIC 
SOLIDS (pPM) DETERGENTS 


FECAL 


(PPM) 


TOTAL SUSP. 3ISS. AS ABS 


CjLI FORMS 



2.5 mo 5 475 



1.4 670 5 665 



0.6 780 5 775 



5,0 1,220 lO I, 310 



3.5 1,080 35 t,045 



1.6 1,330 15 1,305 



1.8 820 5 8|5 



1.0 6|0 5 605 



** 



0.1 



0,0 



*» 



19 



780 15 765 



o.r 



1.8 



0.40 



,55 



0,20 



2.2 



0.56 



0,80 



OtW 



0.1? 



A6 



.034. 



C.63 



0,36 



•PSO 



0.36 



4.0 



5.0 



56 

1,100 

500 

26,800 
28,700 

96 
75,000 

12 
11,000 



<» 



1,020 



420 



6,000 



9,900 



•a 



21,800 



t2 



5|2 



I 



TABLE II (CoNT»D) 



SANPLIWG 

POINT 

MLWQtR 



D 

M-l.( 

D-2 

W-l.l 

D-3 



DESCRIPTION 



DATE 



DRAINAGE Ditch At Duncan April i/7i 
Road North-East Side of Road 

DfiAlNAGE Ditch At Duncan April i/7t 
Road Nortw-west side of Road 

Drainage Djtch At Duncan April i/7t 
Road South-west side of Road 



5-DAY 

BOD 


SOLIDS (pPM) 


ANIONIC 

DETERGENTS 
AS A3S 


TOTAL 

KJELOAHL 
AS N 


TOTAL 

moSPHORUS 
AS P 


CO Li FORM 
BACTERIA 


FECAL 


(PPM) 


TOTAL SUSP. DISS. 


CO LI FORMS 


/7l 2.5 


1,230 195 1,035 


0.1 


I.I 


o.gs 


5C,000 


<iO 



1.2 



1.2 



745 5 740 



920 10 910 



** 



0,50 



0.45 



.070 



.090 



440 



155 



<» 



w-r,i 

D-4 

W-1.1 

.V 

W-1.2 




Drainage ditch At Duncan April r/7i 
Road Soitth-east Side of Road 



Storm Sewer From 
Acton Crescent 



Drainage Ditch north M«ich 30/7 i 

Of Avon Crescent 



1.0 



1.2 



970 5 965 



April i/7i 2.5 540 5 535 



490 lO 480 



0.1 



0,60 



0,95 



0,52 



0,39 



.031 



.056 



1,600 



24 



64 



<3» 



<?» 



00 

I 



IVB-I.I 

D 

wB-r.i 

D-2 



Storm Sewer, East of April i/7l 1.6 

Druhmond Road, Worth of Creek 

Drainage ditch nor™ side March 30/7 i 7.0 
Of Amber Crescent, East of 
Druj-wond Road 



780 5 775 



995 125 870 



0.1 



0,55 



2.4 



0.19 



.B9 



3,400 

30,300 



ZBi 



1,200 



WB-1.1 

D-3 



vilB- 1 . t 



Drainage Ditch, East March 30/7i 2,5 

Side of i^ummond Road, North 
of Amber CREscE^^■ 

D*;ainage Ditch, North March 30 /7i 0.8 
Side of Duncan Road, East 
Of OfiLWMDND Road 



760 lO 750 



970 5 965 



0.1 



0.1 



.64 



.93 



1.0 



0,77 



12,000 



90 



40 



-a 



TABLE I! (Cont'd) 



SAMPLftJG 
POINT 

NUMBER 



DESCRIPTION 



DATE 



5-DAY 
30D S3LID5 (PPW) 



(ppm) TOTAL SUSt^. DISS. 



ANIOMC 


TOTAL 


TOTAL 






DETERGENTS 


KJELDAHL 


PHOSPHORUS 


COLIFOfiH 


FEUL 


AS ASS 


A3 N 


AS P 


BACTERIA 


CO LI FORMS 



D-5 



Drainage Ditch, north March 30/7 i 
SIDE OF ARID Road, east 
Of crummond Road 



2.5 665 5 660 



0.0 



,a5:. 



.064 



40 



<* 



WB-I,I 

D-6 



drainage ditch, east 
Side of Drunwono Road, 
North of ario Road 



March 30/7 i 



5.0 845 10 835 



0.1 



1.2 



1.6 



3,900 



I4d 



WB-I.I 
D-7 



Drainage ditch, west 
Side Of druwmond Road, 
North of Creek 



APRIL l/7l 



2,0 2,200 5 2,195 



0.80 



.060 



12 



<4 



WB-I.I 

D-8 



Drainage Ditch, west 
Side of Crumhond Road, 
South cf Creek 



April i/7| 



1.4 760 10 750 



•9* 



0.35 



.030 



m 



<n 



vD 



'*ffl-I,3 
D 



DRAINAGE DITCH, NORTH 

SIDE OF Avon Crescent, 
East of Creek 



APRIL l/7l 



2.5 520 5 515 



0.65 



1.0 



40 



<4 



W8-I.3 

a-2 



Drainage Ditch, South 
Side of Avon Crescent, 
East of Creek 



APRIL l/7| 



2.5 560 25 535 



O.t 



0.70 



0.1 1 



12 



<4 





DESCRIPTION 


JAT£ 


5-OAY 

BOD 


TAQLf ill 
MORRISON CREEK - STRt/^ 


SAMPLING 


SAMPLIf* 

FOIffT 


SOLIDS (PPM) 


ATJIONtC 
DETERCe 


NUM3ER 


TOTAL SUSP. DISS. 


AS A3S 


M-0,? 


Morrison Creek at 
Ukeshore Road 


March ?9/7i 


3.5 


520 15 905 


0.1 



: TOTAL 


TOTAL 






ENTS KJELDAHL 


PHOSPHORUS 


CO Ll FORM 


FECAL 


AS fi 


AS t' 


^JACTtRIA 


COLIFOf^MS 



960 



272 



M-0.4 



Morrison Creek at 
Morrison Road 



March 39/7 I 5.0 460 10 450 



ii,|00 



^,^oo 



M-0,9 



Morrison Creek at 
Burgundy Drive 



March 29/71 2.0 480 5 475 



0.0 



76 



M-I.O 



NUI.? 



Morrison Creek at 
Balmoral puce 

Morrison Creek at 
Lynbrook Road 



March 29/71 3.0 490 5 465 



MARCH 29/71 1.2 850 5 845 



0,1 



O.J 



1,325 



4|5 



44 



IB 



ls» 
Q 



f-iA-i.a 



Morrison Creek, 
West Branch 
Chartwell Road 



March 29/7 I t.O 420 (0 4|0 



0.0 



** 
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m 



TA3L£ IV 



MORRISON CREEK - OUTFALL SAMPLING 



DESCRIPTION 



DATE 



STORM Sewer - Ukesho«e March 29/71 
'^oAD, South-east SroE 



5.0AY 

BOD 

(ppm) 



SOLIDS (pph) 
TOTAL SUSP. DISS. 



N 



AfJ IONIC 
DETERG: 
AS A3S 



C TOTAL 


TOTAL 






£WS rUELDAHL 


PHOSPHORUS 


CO LI FORM 


FECAL 


AS t« 


AS r 


BACTER lA 


COLIFQRMS 



F L "■ NOTED 



STORM SEWER - UKE SHORE MARCH 29/7 1 4.5 

Road, SouTH-tiEST Side 

Storm Sewer - lakeshore March 29/7i 3.0 

Road, North-west side 

STORM Sewer - Lakeshore March 29/7 i 
Road, North-East Side 

Storm Sewer - East Side March 29/7i 0.6 

Of Creek, North Of 
Lakeshore Road 



820 25 795 



520 35 485 



640 5 635 



0.5 



0.2 



NO FLOW NOTED 



QJO 



80,000 



124 



7,000 



10,200 820 



<A 



N> 



drainage ditch east 
Side of Mo™ison road, 
North of Cleaver drive 



march 29/71 3,0 



450 5 4-^ 



0.( 



7,000 



1,800 



March 29/7 r 1.6 



March 29/7 i i.O 



Drainage Ditch, Morth 
Side of Cleaver Drive 
East of Morrison Road 

15" jf Storm Sewer - 
Burgundy Drive 

18" ^ Storm Sewer - 
MORRISON) Heights Drive 

Tributary of Morrison 

Creek drainage Oiica at walk-^^idge 



510 IG 500 



march 29/71 



:h 29/71 



21" (j Storm se^er 
- A SCOT rjRive 



march 29/71 



0,6 
2.0 
0.4 



5B0 



730 



5 575 



470 5 'Xm 



560 25 :35 



725 



4* 



o*t 



0.1 



0,1 



26 



260 



5,100 

8,300 



-a 

612 
l96 
<4 
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APPENDIX 



WATER QUALITY AND EFFLUENT OBJECTIVES 

The OWRC objectives for surface waters is 
described in a booklet entitled "Guidelines and Criteria for 
Water Quality Management in Ontario". A copy of the booklet 
is enclosed in the pocket on the back cover of this report. 
This publication contains the guidelines and introduces water 
quality criteria for various uses including public, agricultural 
and industrial water supply, recreation, aesthetic enjojraient 
and the propagation of fish and wildlife. The guidelines 
should be followed Co determine the acceptability of a 
watercourse for various uses. 

A few pertinent maximum limits of contaminants 

in sewage treatment plant and industrial effluents are listed 

below. Adequate protection for surface waters except in 

certain specific instances influenced by local conditions, 

should be provided if the following concentrations and pH 

range are not exceeded. 

5-day BOD - not greater than 15 ppm 

Suspended Solids - not greater than 15 ppm 

Phenols - not greater than 20 ppb 

pH - 5,5 to 10,6 

Iron - not greater than 17 ppm 

Ether Solubles (Oil) -not greater than 15 ppm 



- 23 - 

GLOSSARY OF TERMS 

Bactieriological Examinations - The Membrane Filter Technique 
is used to obtain a direct count of colifortn organisms. These 
organisms are the normal inhabitants of the intestines of 
man and other warm-blooded animals. They are always present 
in large numbers in untreated sewage and are, in general, 
relatively few in number in other stream pollutants. 
Bi ochemical Oxygen D emand (BOD) - The biochemical oxygen 
demand test Indicates the amount of oxygen required for 
stabilization of the decomposable organic matter found in 
sewage, sewage effluent, polluted waters, or industrial 
wastes, by aerobic biochemical action. 

Solids - The analyses for solids include tests for total, 
suspended and dissolved solids. The total solids is a measure 
of the solids in solution and in suspension. Suspended solids 
indicate the measure of undissolved solids of organic or 
inorganic nature whereas the dissolved solids are a measure 
of those solids in solution. 

Oils^a nd Ether Soluble Materials - These include oils and 
all other soluble materials such as tarry substances and 
greases. The presence of these pollutants renders water 
difficult and sometimes impractical to treat either for 
industrial or domestic use. Oils make streams unsightly and 
water unfit for bathing. 
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Phenolic Compounds - The presence of phenol or phenolic 

equivalents is generally associated with discharges containing 

petroleum products, or with wastes from some industries. 

It is generally conceded that adequate protection of surface 

waters will be provided if the concentration of phenols 

in waste discharges does not exceed 20 parts per billion (ppb) . 

Phenolic type waste can cause objectionable conditions in 

water supplies and might taint the flesh of fish. 

Alkyl Benzene Sulfonate (ABS) - The alkyl benzene sulfonate 

portion of the anionic detergents is reported in ppm. The 

test is generally employed to indicate the presence of domestic 

wastevjater. The popular use of synthetic detergent for general 

cleaning purposes have resulted in the incidence of residual 

ABS in streams. As an objective, the ABS concentration should 

not exceed 0.5 ppm in water used for domestic purposes. 

Iron - Water for domestic use should contain less than 0.3 

parts per million of iron in order to avoid objectionable 

tastes, staining and sediment formation. Iron concentrations 

of not greater than 17 parts per million in waste discharges 

should permit adequate protection of surface waters. 

Nitrog en 

Amm on ia N i trogen or sometimes called free ammonia is the 
insoluble product in the decomposition of nitrogenous 
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organic matter. It is also formed when nitrates and 
nitrites are reduced to ammonia either biologically or 
chemically. Some small amounts of ammonia, too, may 
be swept out of the atmosphere by rain water. 

The following values may be of general 
significance in appraising free ammonia content: Low 
0.015 to 0.03 ppm; moderate 0,03 to 0,10 ppm; high 
0,10 or greater. 

Total Kjeldahl is a measure of the total nitrogenous 
matter present except that measured as nitrite and nitrate 
nitrogens. The Total Kjeldahl less the Ammonia Nitrogen 
measures the organic nitrogen present. Ammonia and 
organic nitrogen determinations are important in 
determining the availability of nitrogen for biological 
utilization. The normal range for Total Kjeldahl would 
be 0.1 to 0.5 ppm. 
Nitrite Nitrogen 

Nitrite is usually an intermediate oxidation of atnmonia. 
The significance of nitrites, therefore, varies with 
their amount, sources, and relation to other constituents of 
the sample, notably the relative magnitude of ammonia and 
nitrite present. Since nitrite is rapidly and easily 
converted to nitrate, its presence in concentrations 
greater than a few thousandths of a part per million is 



- 26 - 

generally indicative of active biological processes 
in the water. 
Nitrate Nitrogen 

Nitrate is the end product of aerobic decomposition of 
nitrogenous matter, and its presence carries this 
significance. Nitrate concentration is of particular 
interest in relation to the other forms of nitrogen 
that may be present in the sample. Nitrates occur in 
the crust of the earth in many places and are a source 
of its fertility. 
Phosphorus 

Total Phosphorus - Total Phosphorus is a measure of both 
the organic and Inorganic forms of phosphorus present. 
Soluble Phosphorus - Soluble Phosphorus is a measure 
of the orthophosphate only and vjhen subtracted from the 
total phosphorus gives an indication of the concentration 
of organic phosphorus present. That is, the soluble 
phosphorus is a measure of the inorganic phosphorus present, 
except the phosphorus in the form of polyphosphate, which 
however, in surface waters is usually insignificant. 
Inorganic phosphorus in concentration in excess of 0.01 ppm 
may cause nuisance conditions. 
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INTRODUCTION 

In 1967, the OnUrio Water Resources Commission announced its Policy 
Guidelines for Water Quality Control in the Province of Ontario. This publication 
contains a re-statement of the guideNne> and introduces water quality criteria for 
various uits including public, agricultural ar>d industrial water supply, recreation, 
aesthetic enjoyment and the propagation of fish and wildlife. The use of water 
for assimrlation and dilution of treated waMes must take into consideration these 
rTfany desirable uses. Application of the criteria to water uses within the drainage 
basins of the province, or parts thereof, will lead to the development of water 
quaJity standards for the control of water pollution. 
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GUIDELINES FOR THE CONTROL OF WATER QUALITY 



1 The water fesoufces of Ontario must meet 
many needs, some of which are in conflrct. The 
standards established, therefore, must he based on 
the best interests of the people o( Ontario, These 
interests require the preservation, and restoration 
where necessary, of the quality of ouf water for the 
greatest number of uses, The use of water for the 
assimilatior^ and dilution of treated waste effluents 
must take into consideration the variety of uses, in- 
cludinR public, agricultural and industrial supply, 
recreation, aesthetic enjoyment and the propagation 
of ftsh and wildlife, 

2 For each use of water there are certain 
water quality characteristics, identtfied as criteria, 
which should be met to ensure that the water is 
suitable for that use, 

3 Water quality standards will be established 
by the Ontario Water Resources Commission for 
waters of drainage basins or parts thereof with 
important water uses, following consultation with 
agencies or persons havrng an interest or responsi- 
bility in the present or future use of the water in 
the basin lor which the standards are to be estab- 
lished. 

4 Water of a higher quality than that required 
by the slandards will be maintamed at that higher 
quality unless in the public interest an alteration of 
the quality is consistent with the protection of all 
uses which are in accordance with the water quality 
standards established. 



There should be a constant effort to improve the 
quality of water, for it is recognised that the im- 
provement of the quality of water makes it available 
for more uses. 

5 Requirements for effluents and land drain- 
age based on the applicable water quality standards, 
or criteria where such standards do not exist, will 
be established by the Commission in order to main- 
tain acceptable water quality. Ivtore stringent 
methods of control and/or treatment of waste 
inputs and land drainage may become necessary as 
the use of water changes or increases, or as stand- 
ards are re-defined. 

6 In establishing effluent requirements from 
water quality standards a reserve capacity of the 
receiving water should be set aside to provide an 
adequate margin of protection in recognition of the 
limitations of water management theory and 
practice. 

7 All wastes prior to discharge to any receiving 
watercourse must receive the best practicable treat- 
ment r>r control Such treatment must be adequate 
to protect and wherever possible upgrade water 
quality in the face of population and industrial 
growth, urbanization and technological change, 

8 Criteria and standards of water quality and 
effluent requirements will be defined quantitatively 
only where sound numerical information is avail- 
able; otherwise, they will be described in appro^ 
priate detail. They will be re-defined from time to 
time in the light of new evidence. 



WATER QUALITY CRITERIA 



The following criteria for water quality are a set 
of numerical and descriptive characteristics, care- 
fully defined, and applicable lo each major water 
use category such as agriculture; fish, other aquatic 
fife and wildlife, industrial water supply; public 
water supply; recreation and aesthetics. The criteria 
are described for use in esiablishing Water Quafity 
Standards for drainage basins which in turn wilt be 
used to determine Effluent Requiremer>ts for dis- 
charges of wastes and land drainage. 

The reiJponstbHity for demonstrating thai a waste 
cffluenC is harmless to water uses in the concentra- 
tions to be found in the receiving waters, rests with 
those producing the dt-icharge. Zones o( passage 
and or mixing adjacent to outfalin al the limit of 
which water quality may be critical, will be pres- 
cribed by the Commission. 

Reference is frequently made in the Criteria to 
the Report of (he Committee on Water Quality, 
Federal Water Pollution Control Admirnstration, 
U.S. Deparimeni of the Interior |1968i, Acknowl- 
edgement (if the report is gratefully gtven in 
recognition of )ts basic reference value. 

ZONES OF PASSAGE AND MIXING 

Mixing zones in the vicinity of outfalfs should be 
restncled as much as possible in extent and should 
provide for the safe passage of both fish and free- 
floating and drift organisms. Every precaution should 
be taken lo ensure that at least two-thirds of the 
total cross-sectional area of a river or stream is 
characterized by a quality which is eniirefy favour- 
able to the aquatic communrity at all t^mes. Jn most 
cases this would preclude the use of a difTuser 
outfall whiich would distribute effluent uniformly 
across the river or stream. The water quality stand- 



ard which defines the acceptable concenlration o( 
a substance contained in a waste discharge will 
appiy at the periphery of the mixing zone or other 
specified sampling location. 

Within mixing zones, it should be recognized that 
toxic waste? which will not evoke an avoidance 
response on the part of fish or other organisms 
should not be permitted. Where toxic materials 
are berng discharged it should be assumed thai the 
various components in the waste, regardless of the 
form \n which they are present, may eventually be 
altered to the most toxic form in the aquatic 
environment. Adequate treatment of afl wastes 
should be provided and mixing zones should not 
be c(msidered as a substitute for proper treatment. 

STATJSTICAL PROBLEMS 
IN SETTING LIMITS 

The systematic surveillance of water and waste 
sources requires the collection of data to clearly 
represent the problems being studiedn The prob- 
lems are many and varied. In one case the average 
condition over a period of time may be required 
and the question arises over what period shall the 
average or median be taken; rn another, the limit 
may be a figure thai should not be exceeded at any 
time. If a standard 'or a certain constituent is 
"none", the question arises "how small an amount 
does this mean?" The answers vary with the type of 
standard and the circumstances governing the fluc- 
tuation of the indicator. In ground water problems, 
only the average over a considerable period of time 
is significant. Where required in the setting of 
standards and effluent requirements, definitions of 
limits will include the applicable sampling condf- 
lions, quantitative values and rates of discharge. 



1 WATER QUAtlTV CRITERIA FOR ACRICULTURAi USES (AGR) 



AgricxiUurar prfiductinn requires water o' suitable 
quality for j variety of u^es. Criteria for the major 
Uies are given under three heading*;: Dairy Sanita- 
tior^, Livestock Watering, jnd Iffigjtion. 

Requirements for domestic and other farmstead 
uses and (he common requirements for dairy sani- 
tation afe given elsewhere in the criteria for Private 
Water Supplies and Public Water Supplres. 

ACR-1 Dairy SantUlron 

Modern methods for bulk handling of milk on 
farms require large volumes of good quaSity water 
to ensure a premium product. The quality of water 
needed for good dairy sanitation requires criteria 
for certain parameters that are additional to, or 
more stringent than, those required for private 



water supplies. The&e are summarized under (he 
headings 'Permissible Criteria" and "Desirable 
Criteria". They should be u^ed in conjunction with 
the criteria for public and private water supplies. 

Treatment may prove satisfactory in meeting the 
criteria for certarn of Ihe inorganic chcmicah such 
as fron and total hardness. 

Waters that meet the desirable micfobtological 
criteria can be used without disinfection; those 
meeting the permissible criteria require disinfection 
(chlonnation), or chlonnation and filtration, before 
use to reduce bacteria to levels where tbey w^ill not 
cause deterioration of the quality of milk Waters 
used for dairy sanitation should be sampled and 
tested at least monthly, in some cases daily, to 
ensure that they meet the microbiological criteria. 



TABLE ACR-1 

Water Quality Criteria for Agricultural Uses 
Dairy Sanilalion 



Conflituent or 


Permissible 


Desirable 


Chjracleriitic 


Criteria 


Criteria 


Inorganic Chemicals: 






Copper 


0.1 mg/l 




Iron 


0.1 mg/l 




pH Irjnge) 


6.8 to 8.5 




Potassium 


20 mg/t 




Total hardness as CaCO, 


150 mg/l 


100 mg/l 


Microhiological: 






Proleolylic ancj/or 






Lipolytic bacteria ao°C) 


500/100 ml 


0/100 ml 


(individual results) 






Yeast 




Absent 


Mould 




Absent 


Physical: 




Clear 

Colourless 
Good taste 



ACIR-2 Livestock Walertng 

ThL- health and produclrvity of livestock are af- 
iecloil h\ ihe quantitips of various suhstarices 
ingested as feetf jncf as water. Accofii\r\g\y, the 
amounrs of ccrUiin substances that can be present 
without harm in waier irnnsumed hy livestock will 
depend m part un ihe amounts of the same sub- 
stances that are present in the feed in addition (o a 
number of rjther iarTors which include: ihe daify 
water requirements and ihe species, age, And phy- 
siological condition of the animals, and the nature 
and quantities of other constituents of the feed and 
water. 

Antmafs may be able to tnleralp a fairly hi^h level 
of total dissolved solids or bacteria if they are ac- 
custnmed to <;uch levels, hut may be unable to 
tolerate a sudden change from waters with low 
dissolved scjiids or bacteria to waters with high djs- 
solved solids or bacleria 

fn additron li> direct effects on the anirnals, cer- 
tain sub»;[ances may contaminate animal products 



to the point where they wilf not be acceptable for 
human consumption. 

The variability of the factor'i that influence the 
acceptability of waler for livestock-walermp; pur- 
poses must be considered when using the water 
quality criteria. Although the criteria [jrovide a gen- 
eral guide to the quafity of water that wiJI be 
acceptable for most livestock, there may be ca<ies 
where water of different quality than that indicated 
by the crilerpj will be required or acceptable be- 
cause of ihe nature, age, or condition of species 
being raised nr because of special rearmg condi- 
tions or feed comptjnents Jn such cases, or where 
the quality of an individual supply is in doubt, the 
quality should be assessed in relation to the specific 
use, 

Water meeting thi- permissible criteria will he 
satisfactory for most livestock under normal rearing 
conditions. Water meeting the desirable criteria 
should pr4jvide a palatablo and safe source for all 
normal fivpstock'Walering purposes. 



TABLE ACR-2 

Water Quality Criteria (or Agricultunl Uses 

Livestock 



Constituent or 
_^ Characteristic 

General Quality 



lnorj*an(c Chemical"-: 

Total Dissolved Soflds 

Arsenic 

Cadmiucn 

Chromium (hexavaJentJ 

Fluoride 

Lead 

Nitrate plus Nitrite fas N) 

Selenium 

Sulphate 

Radfoactivity; 

Rad(um-226 
5trontium-90 
Cross beta activity 

In the known absence 

iii 5tronlium-90 and 

afpha-emitting 

radionuclides. 

MicrobiologrcdL ") 

Fnterococci '35' C) 



AJgae 



111 The wppl\ ^hooid Ih? free of hj^nyard runoff jnd of eftiu' 
of wmpk- results shouki not enifwd the tdlut* given 





Desinble 


Criteria 


Criterij 




ideally should meet the 




drijrjble friteria for 




private water supplies. 


2500 mg/) 


■; 500 mff/i 


0.05 mg/l 


At>sent 


0.01 mg/l 


Absent 


0-05 mR/l 


Absent 


2.4 ing/l 


12 mg/l 


(1.05 mg/l 


Absent 


2(} rriR/l 


c 10 mg/l 


0.01 mg/l 


Absent 


1000 mg/l 


< 250 mg/l 


.1 pc/l 


< 1 pc/l 


in pc/l 


< 2 pc/l 


1000 pt/l 


< UK) pc/l 


< 40/100 ml 


0/100 ml 


No heJvy gfowlh 




oi blue-green 




jigje 





nl ronljrnrrjlion ifom eilM-r mdn nf annDils The geomelnc i 



ACR-3 lrrigdtii>n 

The suiJdbility of water for ifrigalion cannot be 
defined precisely because the effects o^ the water 
on the crop being irrigated depend on many factors. 
These include; ioiJ lypei, chrnalic conditions, irriga- 
tion practices, variation? in the relation between the 
concentration and composition of the irrigation 
water and the soil solution, variations in the toler- 
ance oi difierenl plants to the combined or individ- 
ual constituents in the irrigation water or the soi) 
solution, and the modifying effects of interrelations 
between and among (he constituents. In general, 
for satisfactory irrigation, soils with poor drainage 
chafacierisiics require water of higher quality than 
better drained soils. 

In humid areas, extensive concentrations of salts 
or individual elements will normally be leached 
from the soil during periods of heavy rainfall or 
snowmelt before or after the growing season. This 
leachtng action is another factor affecting the quality 
of water that can be used for irrigation. It may 
allow the use of water of poorer quality than that 
listed m these criteria for some crops and conditions 
without serious detrimental effects. Also through 
proper trming and adjustment of frequency and 
volumes oi water applied, detrimental effects of 
poorer quaiity water may often be mitigated. Good 
drainage of soil may be a factor of similar import- 
ance as the quality of the water used. 



The presence of sediment, pesticides, or patho- 
genic organisms in irrigation water, which may not 
specifically affect plant growth, may affect the 
acceptability of the product. Larger sediment par- 
ticles could lead to plugging of sprinkler nozzles. 

Although there are many variations in the quality 
of water that is suitable for specific irrigation uses, 
water quality criierid have been assembled as 3 
guide to the quality of water that will meet many 
irrigaiion needs, The criteria are listed as permis- 
sible and desirable. Water meeting the desirable 
criteria should be satisfactory ft^r irrigation of most 
crops in most soil types for long periods of time. 
Water meeting the permissible criteria, while suit- 
able for many crops, soil and climatic conditions, 
could result in decreased yields for some crops if il 
is used repeatedly, unless there is dilution or leach- 
ing by precipitation or the application of excess 
irrigation water under favourable drainage condir 
tions. Special crops or conditions, such as the grow- 
ing of plants in greenhouses, may require frrigation 
with water of higher quality than that indicated by 
the desirable criteria. 

The suitability of a given source of water for 
specific crops, soil types, and climatic conditions 
should be judged on an mdividual basis if its suit- 
ability has not been demonstrated by practice. 
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TABLE AGR-3 

Water QiMlity Criteria (of Agricultural Uses 
Irrigation 



Constituent or 




Permissible 




Desirable 




Characteristic 




Criteria 




Criteria 




PhysiCii: 














Temperature 








55° 


F to 8S 


"F 


Microbiological: Hi 














Fecal Conforms (44.5°C) 




100/100 ml 


0/100 ml 


Enterococci (35"C) 




20/100 ml 


0/100 ml 


Total bacteria (20''Q 




100,000/ IOC 


ml 


< 10,000/100 ml 


Inorganic Chemicals: 














Aluminum 




20.0 


mg/l 


< 


1.0 


mg/l 


Arsenic 




10.0 


mg/| 


< 


1.0 


mg/l 


Beryllium 




1.0 


mg/l 


< 


0,5 


mg/l 


Boron 




0.5 


mg/l 




0.3 


mg.'1 


Cadmium 




0.05 


mg/l 


< 


0.005 


mg/l 


Chloride 




150 


mg/l 


< 


70 


mg/f 


Chloride — special requirement lor 














tobacco 




70 


mg/l 


< 


20 


mg/l 


Chromium 




20,0 


mg/l 


< 


5.0 


mg/l 


Cobalt 




10.0 


mg/l 


< 


0.2 


mg/l 


Copper 




5.0 


mg/l 


< 


0.2 


mg/l 


Lead 




20.0 


mg/l 


< 


5.0 


mg/l 


Lithium 




S.O 


mg/l 


< 


5.0 


mg/l 


Manganese 




20.0 


mg/l 


< 


2.0 


rr.g/1 


Molvbdenom 




0.05 


mg/l 


< 


0,005 


mg/l 


Nickel 




2.0 


mg/l 


< 


0.5 


mg/l 


pH (range) 




4.8 to 9.0 








Residual Sodium Carbonate 




1.25 


mg eq/l 


< 


1.25 


mg eq/l 


-(CO,- +HCO/)— (Ca+++ Mg++1 














expressed as mg eq/l 














Selenium 




0.05 


mg/l 


< 


0.05 


mg/l 


Sodium Adsorption Ratio 




6 




< 


•» 




Na+ 














/Ca+ + +Mg++ 














expressed as mg eq/l 














Total dissolved solids 














Vanadium 




500 


mg/l 


< 200 


mg/l 


Zinc 




10.0 


mg/l 


< 


10.0 


mg/l 






5.0 


mg/l 


< 


5.0 


mg/l 


Organic Chemicals: 














Pesticides 


Insecticides, herbicides, (ungi- 


Absent 








cides, and roden 


Icides must 










not 


be present in 


waters used 










for 


rrigation in concentrations 










that 


are detrimen 


al to crops. 










live. 


tock, wildlife 


or man. 









(1) The geomolnc mean of lamplc results vhould not exceed ifw vjlu« given. 



2 WATER QUALITY CRITERIA FOR THE 
PROTECTION OF flSH, OTHER AQUATIC 
IIFE AND WILDLIFE IF & W» 

The following criteria are consider^ to be salis- 
faciory for fish, other aqudiJc life and wHdltfe. 
Reference 15 made lo a^^pects (if waler quality con- 
sidered {o be most impoilant in (he light o( current 
knowledge. Narrative guidelines are offered where 
quantification is not yeJ possible. 

Dissolved Materidtls 

Dissulved materials should not be added to in- 
crease the concentration of disiolved K^lids by 
more Than one-third of the natural condition of the 
receivmg water, owing to potentially harmful os- 
mottc effects of high concentrations. Dtssofved 
materials that are harmful in jeldtively low concen- 
trations are discussed m the section "Toxjc Sub- 
stances". 

pH, Alluilinily, Acidity 

[T) pH should be maintained within a r^nge of 
6.S to 8.5. 

(2) To prnlect the carbonate system, and thus the 
productivity of the water, acid should not be added 
m sufficient quantity la lower the total alkalinily lo 
less than 20 mg/1. 

Temperjilurc 

{D Generjl 

Unless a special study shows that discharge of a 
heated effluent into the hypolimnion of a lake will 
be desirable, such practice Is not recommended and 
water for cooling should nol be pumped from the 
hypolimnion lo be dtscharged to the same body of 
water. 

The normal daily and seasonal temperature varia- 
tions that were present before the addition of heat 
due to Pihpr than naturiil causes should be main- 
lained- 

Wherever possible, heated discharges should be 
located where elevated temperature will enhance 
public utilization of the water by supporimg a wider 
variety of water uses. 

[2] Grul Likes and Connecting Waters 

(a) Healed discharges are not permitted that 
may stimulate production of nuisance organisms or 
vegetation or that are or may become injurious to 
wildlife, waterfowl, fish or other aqujlic life or the 
gfowih and reproduction (hereof. For each dis- 
charge of a healetl effkienl, acceptable mixing 
Zones will he established on the bssis of features 
and facts pertinent lo that specific situation. 

(b) Heat miy not be discharged m the vicinity 
of spawning areas or where incteased water tem- 



perature might interfere with recognized move- 
ments of Spawnmg or migrating fish populations. 

(3) Inland Waters 

(a) Heated discharges to inland waters will not 
he permitted unless it is dearly demonstrated that 
healed effluents will enhance the usefulness of ihe 
water resource without endangering the production 
.ind optimum maintenance of wildlife, fish and 
other aquatic specres. ft shall be the responsibility 
of the user to provide evidence lo support the 
acceptability of the discharge under these terms. 

ibj Inland trout streams, salmon streams, trout 
and salmon lakes and the hypolimnion of lakes and 
reservoiirs containing salmonids and other cold 
water forms should not be warnraed. 

Ic) Heal may not be discharged in the vidrtity 
of spawning areas of where increased temperature 
might interfere with recognized movements of 
spawning or migratmg fish populations. 

Oiisotved Oxygen 

Ml Warni- water Biota 

The dissolved oxygen (DO) concentration should 
be above 5 mg/l at all limes, except that in certain 
situations concentrations may range between 5 9nd 
4 mg/l for short intervals within any 24*hour period 
provided that water quality is favourable in all other 
respects. 

(2) Cold-water Biota 

In spawning areas. DO levels must not be below 
7 mg/l at any lime, Elsewhere, DO concentrations 
should not be below 6 mg/l. fn certain situations, 
they may range between 6 and 5 mg/l for short 
Inlervals wilhin any 24-hoiir period, prowded the 
water quality is favourable in all other respects. 

Carbon Dioxide 

The 'free' carbon dioxide concentration should 
not exceed 25 rng/l. 

Oil 

Oil. petrochemicals or olher immiscible sub- 
stances that will cause visible films or lojcic, noxious 
or nuisance conditions should nol be added lo 
water. 

Turbidity 

(1) Turbidity associated with waste inputs should 
not exceed 50 Jackson units in warm-water streams 
or 10 Jackson units in cold-water streams. 
(21 There should be no discharge which would 
cause turbidities exceeding 25 Jackson units in warm- 
water lake^ or 10 Jackson units in cold-water or 
oligolrophic lakes. 



SettJedble Materials 

Substances shouJd not be added that will adverse- 
ly arfect the aquatic bmla of wit) tredle objechc^n- 
dble deposits on the bottom of shore of any body 
of water. 

Colour and Transparency 

For effetttvo photosynthotFC production of oxy- 
gen, It ji required thai 10 per cent oi the mcrdent 
hght reach the boiiom of any desirecf photosyn- 
ihelic zone in whitih adequate dissolved oxygi^n 
concentrations are tcj be maintained. 

Floating MatrriaU 

All flnarmg material-;, niher than th(Me of natural 
origin, sbijuld be excluded from streams and lakes, 

Tainting substances 

All mat(?ridl5 that will impart odfJur nr taste to 
fish nr edihie invertebrates should be excluded 
from rtHei\ing waters at levels that produce tainting, 

Radionuclides 

Radioactive materials should not be present in 
natural v^aters as a ccnsequence of failure to exer- 
cise necessary controls of radioactivity releases to 
keep ex^Kisure to a minimum. 

Experience has shown that standards established 
for drinking water assure thai people will receive 
no more than cunently acceptable amounts of 
radioactive nulerials Irum aqudtit: sources and that 
fish anii other aquatic lite will not rocetve an in- 
jurious dose of radiation. 

Thus, present standards accepted for the pro- 
tection of fish and other aquatic life are as follows: 

pc/l 
Gross beta emitters KK)0 

RadPum-22(i 3 

S[rontium-9(l 10 

Where other radioisotopes occur, the significance 
of the expniiure of aquatic specie? to these forms 
of radiation should be as-^essed for each situation, 
bnth with respect to potential damage to the organ- 
isms themselves and to humans where fish or other 
edible forms are utilized. 

Plant Nutrients and Nuisance Growths 

(1) Nutrients from unnatural sources that will 
stimiilate production cjf algae, nuisance vegetation 
or offensive slime growths should ncJl be added to 
water. The addition of sulphates or manga f>ese 
oxide to a lake should be limited if iron is present 
in the hypolimnion as these substances may increase 
the quantity of available phosphorus, 
[2] <!)rgdnic r>r other materials that will pr<jmote 
an increasecf /one of anaerobic decrjmpnsrtion with- 
in a lake, reservoir or other body of water should 
not be allowed to enter the water. 



0) The naturally-occurrmfi ratios of nitrogen (par- 
ticularly NC>, and NfHJ to total phosphorus, and 
their amounts, should not be radically changed by 
the addition of materials from waste sources and 
land drainage- 
Toxic Substances 

ToxFC substances must not be added to water in 
concentrations or combinations that are toxic Of 
harmful to human, animal, plant or aquatic life, 
except where the application cjf approved sub- 
stances for the control of nuisance organisms has 
been authorized by the Commissior> {Section 28b, 
OVVRC Act). 

The evaluation of toxicity for aquatic organisms 
is based on use of the Tim or median tolerance 
limit. This represents the concentration at which 
half the lest organisms wtll succumb over a given 
period of exposure such as 24, 43 or 96 hours. It 
does not, therefore, represent the Safe concentra- 
tion and an appfication factor is applied to ensure 
a safe conditpon, including allowance for sub-lethal 
effects. 

(1) Substances of Unknown Toxicity 

All effluents contamrng foreign materials should 
be considered harmful and ni>t permissrble until 
bioassay tests have shown otherwise. The onus for 
demonstrating that an effluent Js harmless in the 
contfntratrons lo be fountJ in (he receiving waters 
rests with those responsible for (he discharge. Infor- 
mat[on concerning acceptable bioassay procedures 
is available from the Commission, 

[2] Application Factors 

Concentration of materials that are non-persistenl 
(that is, have a half-life of less than 9& hours), or 
have non-cumulative effects after mixing with the 
receiving waters, shijuld not exceed 1/10 of the 
applicable 96-hour iLm value at any time or pJace 
based on species representative of local conditions. 
The 24-hour average of the concentration ol these 
maleriais should not exceed 1/20 of the TLm value 
after mixing. For other toxicants, the concentrations 
should not exceed 1/20 and 1/100 of the TLm value 
under the aforementioned conditions. 

13} Additive Eflects 

When two or more toxic materials that have addi- 
tive effects are present at the same time in the 
receiving water, some reduction is necessary in the 
permissible concentrations as derived from btoassays 
on mrfivjdual substances or wastes. The am<junt of 
reduction required rs a function of both the number 
nf tftstif materials present and their concentrations 
in respect to the derived permissible concentration. 
An appropriate means of assuring that the combined 



amounts of the several substances do no! exceed a 
permissibJe content fatioiii for the mixture ts through 
the use of the following relationship: 






- + 



Cn 



I 



where C., C^ Cn are the measured cancen- 

Iraiions of the several loxic materials in the water 
and L*, U, la are ihe respeciive permis- 
sible conceniraiion limits derived for the maieriaFs 
an an individual basis. Should the sum of the several 
fractions exceed one, then a local reslriciiun on the 
concentration of one or more o^ Ihe substances is 
necessarY- 

(4) Peffkides 

[a] Chlorinated HydrocafbOTls; 

Any addition of chlorinated hydrocarbon in- 
secticides is Jikely lo cause damage to some 
desired organisms an^ (heir use should be 
avoided. 

{b) Other Chemical Pesticides: 

Other pesticides and herbicides gaining ac- 
cess to water can cause damage to desirable 
organisms and should be used with utmost dis- 
cretion and caution. Tables F & W-1 and F & W-2 
list the 48-houf TLm values of a number oi pesti- 
cides for various types of fresh water organisms. 
To provide reasonably sale concentrations of 
these maiefiats in receiving waten, application 
factors tanging from 1.70 lo I'lOO should be 
used, with these values depending on the char- 
acteristic of the pesticide in question and used 
as specified in (21 above. Concenlralions thus 
derived may be considered tentatively safe under 
the conditions specified. TLm values and re- 
lated application factors are subject to revision 
as additional btoassay information is obtained 
for species which may be more representative 
of local Condi I ions. 

(5} Other Toxic Substances 

[a) ABS: The concentration of ABS 

should not exceed 1/7 of the 
4B-hour TLm at any time or 
place. 

(b) LAS: The concentration of LAS 

should not exceed 1/7 of the 
4B-hour TLm at any lime or 
place. 

k) ARSENIC: An application factor of I'lOO 

should be applied to the 96- 
hour TLm value as a tentative 
safe concentration for continu- 
ous exposure. An environmen- 



Id) AMMONIA: 



(e) CADMIUM: 



(f) CHROMIUM: 



(g) COPPER: 



[hi LEAD: 



(1} MERCURV: 



(j) NICKEL: 



Ik) ZINC: 



Ul level of .01 mg/l should not 
be eKceeded under any cifcum' 
stances. 

Permissible concentrations of 
ammonia should be determin- 
ed by the flow- through bio- 
assay with the pH of the lest 
solution maintained at B.5, DO 
concentrations between 4 and 
5 mg- 1, and temperatures near 
the upper allowable levels. 

The concentration of cadmium 
must not exceed T'SOO of the 
9fc-hour TLm concer^tration at 
any lime or place. 

The concentralron of chromi- 
um should not exceed 1/100 o( 
the %*houT TLm at any time or 
place. 

The maximum copper (express- 
ed as Cu} concentration al 
any time or place shall not be 
greater than 1/12 of the 96- 
hour TLm value. The maximum 
permissible concentration for 
continuous exposure is be- 
tween 3 per cent and 7 per 
cent of Ihe %-hour TLm. 

The concentration of lead 
should not exceed 1/20 of the 
%-haur TLm at any time or 
ptace and the 24-hour aver- 
age should not exceed 1/lfX) 
of the %"hour TLm concentra- 
tion after mixing. 

Owing to demonstrated cumu- 
lative effects of mercury in fish, 
ar^d the attendant hazard lo 
other anfmaJs, discharges of 
mercury 10 wateT should be 
avoided- 

The concentration oi nickel 
should not exceed 1/50 of the 
96-hour TLm concentration at 
any time or place. 

The concentration of zinc 
should nol exceed 1/100 of the 
9&-hour TLm concentration at 
any time or place. 
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3 WATER QUALITY CJtITEItrA FOR INDUSTRIAL 
WATER SUPPltES (IWS) 
Desired water quakry criteria are tabled for ihe 
major indusirial classifications as foilows: 

Brewing and Soft Drinks — IWS-1 

Chemical and Allied Products — IW5-2 
Industrial CooSing — tWS-3 

Foocf Proce^iing — IWS-4 

Electroplating and Metal Finishing — IWS-5 
Iron and Steel — IWS-6 

Petroleum — IWS-7 

Pulp and Paper — lWS-8 

leather Tanning and Finishing — 1W5-9 
Textiles — IW5-10 

While ihe values listed should not norrnally be 
exceeded, these water quality criteria can vary 
considerably for the same industrial process de- 
pending on factors such as the technological age of 
plant design. 

A raw surface water and/or ground water supply 
which is used by rnany different industries may not 
satisfy the widely varying criteria for each use. How- 
ever, water treatment technology in its present slate 
of development permits the utilization of surface 
water of literally any available quality to produce 
water of any desired quality at the point of use in 
industry. 

Most industries located on municipal water sup- 
ply systems find ihe quality of water provided to be 
satisfactory. If the water quality requirements of an 
industry are such that water of higher quality thar> 
that provided by the municipality is required for 
specific process use, the industry generally accepts 
the additional costs involved to produce the higher 
quality water. 

TABLE IWS-I 

WATER QUALITY CRITERIA EOR THE 
BREWING AND SOFT DRINK INDUSTRIES 

(Unless otherwise indicated, units are mg/l) 



Taste, threshold number 
Odour, threshold number 



14. !l 
U. It 



Charicteristic 




Concentration 


Alkalinity (CaCO.1 


M 


pH, units 




HI 


Hardness (CaCO.) 




ni 


Chloride (CI) 




250"! 


Sulphate (SO,) 




2501=1 


Iron (Fe) 




0.3'" 


Manganese (Mn) 




O.05 


Fluoride (F> 




1131 


Dissolved solids 




ni 


Organlcs: carbon i 


chloroform extract 




(CCE) 




0.151" 


Coliform bacteria. 


count/lOO ml 


13) 


Colour, units 




5"! 



(1) Ccmifolled by treatmeni lot oth*r conifiruenls. 



(5) 



For brewing, vdloc should not excred 100 mg/l. 
Not gieater than OWBC Dnnking Water Obircltves. 
In gefierit, publm yafrr »uppli« trr given convtniionaf 
rretimcnt ^uch » coaguliilion, ftlitjEion and chtartmtiDn. 
Any additionil reqmrcmenr tor hi.gh*( qualffy, f« at- 
ample, deionwetf vnlvr, js the responsibility o( the indui- 
try. To ennffp law oi^nit content* activaled carbon trtMH' 
ment is med by tnduslrv. 
Zefo, not detccUblf by tnl. 



TAftLE IWS-2 

WATER QUAIITV CRITERIA FOR TH£ 
CKEMJCAL AND AUIED PRODUCTS INDUSTRIES* 

(Unless otherwise indicated, units are mg/l) 



Characleriitk 


Concentration' 


Alkalinity (as CaCO J 


ISO 


Iron (Fe) 


0.3 


Manganese (Mn) 


0.1 


Calciunt (Ca) 


so 


Magnesium IMgi 


25 


Bicarbonate (HCO,) 


2S0 


Sulphate (SO,) 


250 


Chloride (CI) 


2S0 


Nitrate (NO.) as N 


10 


Hardness las CaCO,) 


250 


pH, units 


6.5-B.5 


Dissolved solids 


750 


Silica 


50 


Colour, units 


20 


Suspended solids 


T5 



* Industrie; mclud? the iTunufa£lui« at tvi^theli< rubtser, 
plastic*, terttliiers, soap and detcrgwils, aqtanic and ift- 
or^nlc chcmfcali, etc. 

(1) Because of tfie vsrvmg requirEmenu of iHe many usn in 
tfw vaM numtwr of clwmical indwlries, more slringent 
reslrjciioni are placed on several of Ihe above noled 
cliaractemllcx. fn Mjfne ctMn, any coflcentratiwi can be 
handled, while in oiher^, ihe taw wafer a accepted a& 
re^vtved provided it mee[; loul M>lids or other Umitmg 
values. The above concehlralions ate suggesled gyideline* 
that shojld br suitable for the marorty ot us» in Ihe 
chemical induiiry. 

TABLE lWS-3 

WATER QUALITY CRITERIA 
FOR COOLING WATER' 

(Unless otherwise indicated, units are mg/l) 
Charaderislic Concenlnlion 



Turbidity 
Hardness 
Iron 
Manganese 



50 

50 
0.5 
0.5 
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Crxllmg wAferi '.hnuld hjve jpprapriiri,- initial lemppra- 
H^tt-s -and sho-.jkl nor dC'|losi[ <.calo, bo torrObivv or en- 
courage the growlh of siimcs ^lYrung ihp r(msii(uenth ol 
n&tufii water Ihat may p'ovi- dplnmcn^al In ils us** foi 
rtiolinA pu>-pCJ!iei are Kardntw. 5jsfwnd*'i.± solirfi, di'^^ofvpri 
Kas^i, acids o^' aiJ olhtf arganic tompounds and ^limc 
fotmin(( o<n^rirsrrr4 

TABLE IWS-4 

WATER QUALITY CRITERIA FOR THE 

FOOD PROCESSING INDUSTRY 

(Unless otherwisf? indicatfd, unils are rrg/l) 



Characleristic 


Concenlraljon 


Alkalinity (CaCO,) 


150 


pH, unlK 


6.5-8.5 


Hardnes'. (CiCO.) 


15Q 


Chloride (CI) 


im 


Sulphdle |SC\) 


Mi: 


Iron (Fe) 


m 


Manganese (Mn) 


OJ 


Chlorine (CI) 


in. 


Fluoride (F) 


1«i 


Silita (SiO,) 


SP 


Phenol 


0, 41 


Nitrate (NO,) J5 N 


^BP' 


Nitrite (NO.l a<i N 


i3l 


Organic?: 




Carhon chloroform extract 


(CCEi 0.15 


Odour, threshrtld number 


13) 


Taste, threshold nurnt>er 


131 


Turbidity 


161 


Colour, units 


i 


Dissolved solids 


soo 


Suspended soltds 


10 


Conform, rounl/l(Xl ml 


i«l 


Total bacteria, couni/KK) ml 


l?l 



(1) ^*^OCPiS w*lers for fiMxl cjfinmg are purpiHely chlorinaled 
to a wt<?t"leri, \jni\QTm level ^n unchtonn^r^ ^uppfy 
mubl be available lur pr^-paution gl <*nnir5g ^vrups. 

(2) Waii'is used in thp proce^smjf and formutaMin of foods 
for babi*^? ihould be low in Mugjidps fonrerHralion AKi>, 
because high nikJlt- inlalc li jHeRi'd ly be involved' m 
mfanr illne^Mri.. thi? ((mcpniraimn ul miraiei- in walers 
uspil iDr protcssmn baby foods should be low. 

(J) Zero, nor dfii^ii^ble by lesi 

{41 Bcciu^F thlnnnaiion ol lood processmg *a(er^ is a desir- 
abft and widpspM-Ad pfaCliir, rhip phcriftl cOnlFnl vi in- 
\ai.v waiiTs niuJI be COnsiiicri-d Phi-ntil and thlDrmc in 
walr-f cjn rn-act to form t hloinphenol, whirh pvpn ir 
irati." amounls cari imparl a medicinal oH llavuur lo foodi. 

!51 NUnLrnurn pprmis-.hble c(Kn eniraiion mav bf lo»\<'r de- 
pending on lype oi substance and >th efffcl on odour and 
iasU>. 

(6) As. Fcqutred by OWRC Drinking Water Objetrive* 

(7) The tPlal bacterial rauriT mii^t b^ considered Ji^ a quality 
requirCJifif nl Kir water* uii-d in ceilain load prote^sjjig 
operations, (Jlhrr than .le^'hetic tonMiierilioiii. high 
bacterial cor>cenr ration m ^aler* corrung m tontail wiih 
frozen foodb may signifiL.intl> mcreaie ihe count per 
gram far the foud Waters ii^ed lo cooi bvjit-«1ertliirpd 



larii or jirs of (tx*d nnj?l be low in IoIaI counl tor bat 
teria liJ prt»vrnr soffOu^ ^poltage due to aspiration ijl 
qFKAnisfn', ihrough coni.itni^i spafMi thlorination t!. Widely 
pfAifisfd fo a^'>Liro Jow bacteria! cDunls iin lOmii'-nef 
(oaling waters 

WATER qUALlTV CRITERIA FOR THE ELECTRO- 
PLATING AND METAL FINISHING 
INDUSTRIES — lWS-5 

PUtmg-room processes thai uliliie water include 
the stripping or pickling operations, cleaning by 
organic solvents or alkaline snlutiuns, rinsings and 
electrothenifcal plating. For acid stripping or for 
alkalrne cleaning, the qualilv of water used m the 
balhs IS seldom critical, for the added chemicals far 
outweigh (he natural constituent of the water. 
Hardness of water may he detrimental when soaps 
or alkaline cleaning agents are u^ed. 

For fmsing and for plating, water quality is fre- 
quently a major prohfem, Hfgh quality water is of 
primary jrrporlance to assure satjsfartoi'y finished 
work For detcjrahve plating, water spots and stains 
may necessilate reworking, wiping, butting, and 
other laborious oper.ilton<i. Before the application 
of anv or^jnic corrosion -resistant coaling, it is almost 
i\ ncceiisitv to use deminerali7ed water in the final 
jinse. in order to achieve adhesion of the coating, 
A high concentration of dissolved so!ids ii especially 
detrimental in rrnse waters. 

In [jlatii^g bjths. iron, aluminum, calcium, mag- 
nesium, sodium, potassium, carbt^nate, bicarbonate, 
sulphide, sulphite, sulphate, fluoride, chloride, sili- 
cate, copper, ,ind lead h.ive been reported to cause 
diffirutties under certain condition? Considerable 
evaporation occurs from pialmg baths and hence the 
ions present tn the make-up water are concentrated 
to the cedent thai they are troublesome 

Calcium and magnesium are especially trouble- 
some in plating baths, for they tend to precipitate 
(n form scale on the healed ^lUrface or a sludge in 
the water There is a probability of these precipi- 
tates being included m the electro-deposil, causing 
pits, porosity, and roughness. Magnesmm may also 
reduce the "throwing power' in chromium baths, 
but on the other hand, magnesium sulphate is some- 
times added to nickel-plating balhs to produce 
solter deposits, to mmhmi^e cert.im types of pitting, 
and to increase throwing power 

Sodium and potassium are generally not harmful 
m plating operations, although sodium may cause 
brittle deposits in nickel baths or reduce the throw- 
ing power In chromium st>lulions. Iron is one ot 
the most troublesome pollutanls of many plattr\g 
operations. In a nickel-sulphale balh, it may cause 
ha^y, streaked, pitted, or brittle deposits; m acid 
copper si^lu lions, ii prr>duces rough dpp^^sits. in 
chromium balhs, it reduces the throwing power, in 
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cadmium cyanide, it causes hazy deposirs; in wlver 
cyanide, starned deposits; and in zinc sulphate baths 
it lowers the plating efficiency and the protective 
value of the coaling. 

Among the inions, bicarbonate? are detrimental 
in heated alkalme baths, for they tend (o be con- 
verted to cafbonatesand accelerate (he precipitation 
of calcium. Moreover, they buffer the water and 
require higher dosages of acid or alkali to obtain 



the desired pH value, Chlnrrdes have beef> reported 
to cause rough, modular, iridescent, and crystalline 
deposits in cadmium, copper, silver, and tin baths 
respectively. Organic substances reduce chromium, 
and cause rough, hazy, streaked, coloured, or pjtted 
depostts under various conditions. Colour and tur- 
bidity are similarly objeclionable. 

Abitracted f'om "Walcr Quality Crtlerta", 2nd Edilifin, "iWf 
Wdtef QuAf^Ty Cantrol Ekurd, C^lj^Dmn, Pubhcdtian Nq. 3-A 



TABLE IWS^ 

WATER QUALITY CRITERIA FOR THE 
IRON AND STEEL INDUSTRY 

(Unless otherwise indicated, units are mg/1) 





Qu 
hoi 


inching, 
rolling, 
cluning 


Cold rolling 


Sdeclcd 




walcra 


ChiHcleristic 


Softnwd 


Deminenlized 


Suspended solids 
Dissolved solids 




% 


i 


t 




i 


Alkalinity (CaCO,) 
Hardness (CaCOJ 




(J) 
(11 


131 
(31 


HI 
1(W 






pH, unils 




6.0-9.0 


6.O-9.0 


6,0-9.0 




'm 


Chloride (CI) 




150 


150 


150 




m,: 


Dissolved oxygen (OJ 
Temperature, °F 
Oil 




(4) 


HI 


141 

100 

(2) 




100 

(21 


Floating material 




(1) 


(21 


(2) 




121 



n) Accepted *i received ii rrwetrn^ total loJids or other limiting values. 

{2) Zero, not deteilablt by lesl. 

(J) Contfo'ted by treaimtm few arher consdiLHTii^. 

(4^ Mimrnum la malnljin ai!^rob!<. condilions. 
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TABLI IWS-7 

WATER QUALITY CRITERIA FOR THE 
PETROLEUM INDUSTRY 

{UnletiS otherwise indicated, units are mg/lj 



Ouncteristic 



Concentration 



Silica (SiOJ 

Iron [?e} 

Calcium (Ca) 

Magnesium (Mg) 

Bicarbonate (HCO,) 

Sulphate ISO.) 

Chloride (CI) 

Fluoride (F) 

Nitrate (NO,) as N 

Dissolved solids 

Suspended solids 

Hardness (CaCO.l 

Noficarbonate hardness [CaCOgJ 

Colour, units 

pFH, units 



111 
1 
75 
25 
(1) 
(11 
200 
(11 

ID 
750 

10 
350 

70 

111 
6,0-9.0 



(1) AcceplK^ J5 received if irteelmg Iplit iOli(J> or qlbcr limiting yaljyffis. 



TABLE IWS-e 



WATER QUALITY CRiTERIA FOR THE 
PULP AND PAPER INDUSTRY 

(Unless otherwise indicated, units are mg/l) 



Chemiul Pulp and Piper 



Chmcteristic 



Medunicjl Pulping 



Unbleached 



Bleached 



Stirca (SiO,> 
Aluminum {All 
Iron (Fe) 
Manganese (Mn) 
Zinc (Zn) 
Calcium (Ca) 
Magnesium (Mg) 
Sulphate (SO,) 
Chloride (Cll 
Dissolved solids 
Suspended solids 
Hardness (CaCO,) 
pH, units 
Colour, units 
Temperature, ^F 

(1) Acceprtd J$ r^eivpd if iTM^tinR total holids or oilier Irmihng vjiun 
(21 No grilTy Ol colour-produong sohfl^ 



111 
01 

&i 
o;t 

1) 
m 
(1) 

ID 
500 
111 
(1) 
[II 

6,0-9.0 
30 
(1) 



50 

(1) 

1.0 

0.1 

(1) 

20 

10 

(1) 
200 

(1) 

10'" 
100 

6.0-9.0 

30 

(1) 



50 

(11 
0.1 
0.05 

m 

20 

10 

(1) 

200 

(1) 

101" 
100 

6,0-9.0 

10 

95 



TABLE tWS-9 

WATER QUALITY CRITERtA FOR THE 
LEATHER TANMNC AND FINISHING INDUSTRY 

(Unless otherwise inditated, units jre mg/fl 



Characlpristic 



Tanning 
Processes 



General 
Fmishing 
Processes 



Colouring 



AlkaiiniSv (CaCO.) HI 

pH, units 6.0-8.0 

Hardness (CiCO.) 150 

Cakium (Ca) 60 

Chloride (CI) 250 

Sulphate (SO.I 250 

Iron (Fe) 0.3 

Manganese (Mn) 0.2 
Organtcs: 

Carbon chloroform extract (CCE) (S> 

Colour, units 5 
Coliform bacteria, counl/100 m( (6J 

Turbidity m 



130 
6.0-S.O 

m 

3M 

m 

m 

sa 

s 

(61 
(SI 



130 
6.0-B.fr 



at. 



(J) 



(1) Acti^l^ AS received it 

(7) Lime iDftened. 

f3) Zea}, not delecUbie by te^l. 

f4) Oeminerafized or distilled i^ptrr. 

(5) Concentrjlioii not known. 

161 OWRC Drinking Wjttr ObiectiVM. 



!ing lDt*l wilds Of other limitinK values. 



TABLE IWS-IO 

WATBR QUALITY CRITERIA FOR THE 
TEXTILE INDUSTRY 

(Unless otherwise irtdicated, units are mg/l) 





Sizing 








Cluracleristic 


Suspension 


Scouring 


llHching 


Dyeing 


Iron (Fe) 


0.3 


Q.1 


0.1 


0.1 


Manganese IMnI 


0.05 


mm 


&m 


0.01 


Copper (Cu) 


0.05 


am 


0;«n 


0.D1 


Dissolved solids 


100 


100 


100 


100 


Suspended solrds 


5 


5 


5 


S: 


Hardness (CaCO.I 


25 


25 


25 


25 


pH, units; 










Cotton 


6.5-10.0 


9.0-10.5 


2-5-10,5 


7.5-10.0 


Synthetics 


6.5-10.0 


3.0-10.5 


111 


6,5-7.5 


Wool 


6.5-10.0 


3.0-5.0 


2.5-5.0 


3.5-6.0 


Colour, units 


5 


5 


5 


5 



(II No! jppiicible. 
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4 CRrTERIA FOR PUBLIC WATER SUPPUES 

(PWS) 

Crilefia are ^tven for public and private suppfies 
irom both surface and ground water source?. 

Pablic supplies include water systems operated 
by municipalities, public utilities, industries, corti- 
missions, commercial establishments, etc where 
competent operalion of the water supply system is 
provided 

Private supplies iriclude water systems operated 
by personnel who may not have the necessary 
technical or mechanical expertise. 

PWS-I Crileria for Public Surface Water Supplies 

Since treatmeni processes exist which can convert 
any raw water (with a few minor exceptions) to 
poiable water, it is necessary to define a commonly 
accepied treatment system which can produce a 
potable water at a reasonable cost, For the pur- 
poses of these criteria, such a system has b«en 



dt^fined to consist of coagulation, flocculation, sedi- 
mentation and rapid sand filtration, (he use of 
chemicals is restricted by definition to the com- 
monly used coagulants arnJ chlorine for disiniectjon. 

Two types of criteria have been established, 
namely the Permissible Criteria and the Desirable 
Criteria (Table PWS-11. Waters meeting both of 
these criteria are acceptable foi^ treatment by the 
defined treatment process stated above. Waters 
meeting the Desirable Crrteria provide for a greater 
margin of safety 

Jt should be borne in mind that the values given 
under the Permissible Ciitena Cannot be considered 
as maximum single sample values. These criteria 
should not be exceeded over substantias portions of 
:ime. If this should occur, then it will become 
necessary to determine the cause and initiate 
corrective action. The frequency and variety of 
sampling should be based on the findings of a 
comprehensive pollution survey. 



TA8l£ PWS-1 

WATER QUAirTY CWTIRIA FOR 
PUBIIC SURFACE WATER SUPPLIES 

(Unless otherwise indicated, units are mg/1) 



Conititucflt or 
CtuMCterislic 



Physicaf 

Colour (piatlnum-cobzll) 



Odour 

Turbidity 
Temperature 



Peimiuiblc 
Ci4leria 



75 units 
Readily removable 
by defined treatment 

— do — 

85°F 



Desirable 
Criteria 



< 5 units 

Absent 
Absent 
Pleasant tasting 



Inorganic Cbemicak 



Ammonia 


0.5 (as N| 




< 0.01 


Arsenic' 


0.05 




Absent 


Barium' 


1.0 




Absent 


Borort' 


1.0 




Absent 


Cadmium* 


0,01 




Absent 


Chloride* 


250 




* 25 


Chromium* (heJfavalent) 


0.05 




Absent 


Copper* 


1.0 




Virtually absent 


Dissolved Oxygen 


i 4 (monthly mean) 








> 3 (iridividuai sample) 




t^it saturation 


Fluoride* 


See footnote in 




1.0 


Hardness* 


Acceptable levels vfill vary with local 






hydrogeologic conditions 


and consumer 






acceptance. 






Iron (filterable) 


0.3 




Virtually absent 


Lead- 


0.05 




Absent 


Manganese' Killerable) 


0.05 




Absent 


Nitrate plus Nitrite' 


10 (as N) 




Virtually absent 


pH range 


6.0 - 6.5 units 




Least amount of inter- 
ference with treatment 
process 


Fhosphbfus* (phosphates) 


Not encourage growth of 


algae or 






interfere with treatment process 




Selenium* 


0.01 




Absent 


Silver- 


0.05 




Absent 


Sulphate* 


250 




< 50 


Total Dissolved Solids* 








(filterable residue) 


500 




< 200 


Uranyl Ion* 


5 




Absent 


Zinc- 


5 




Virtually absent 


Organic Cherriialsi'i 








Carbon chloroform extract* (CCE) 


0.15 




< 0.04 


Cyanide* 


0.20 




Absent 


Methylene blue active substances* 


0.5 






Oil and Erease' 


Virtually absent 




Absent 
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Tible (^VS-1 (conl.) 



Constituent or 


PermisHbJe 


Ch^racl eristic 


Crilcria 


Pesticides: 




Aldrin* 


01)17 


Chlorddne' 


003 


DDT" 


0,042 


Dieldrin* 


0.017 


Endrm* 


0.001 


Heplachlar* 


ooia 


Hppfathlur epoxide" 


0.01 B 


Lindane* 


n.a5f> 


Methoxychlor* 


0.03"^ 


Organic phosphales plus 




carbamates* 


0,1 


Toxaphene' 


0.00.5 


Herbfrides: 




:.'i-D plus 2,4,5-L 




plus 2,4,5-TP* 


0.1 


Ph4?rToMr Substances* 


V:'lually absont 



De«iMble 
Criteria 



— do — 
— do— 

— do — 
— do— 
-do — 

— do — 

— do — 

— do — 

— da - 

— do — 

— do — 



— do — 
-do— - 



RadioaHivily 

Gross held* 

Rjcfium-226' 

Str{mtium-90* 



(pc/ll 

1,000 

3 

10 



(p<7l) 

< 100 

< 1 

< 2 



Mkrobiologicd] ^ 

Coliform ufg.inisms jat 35^C) 
Feral cnNforms (44,5''CI 
fecal slreprotorrj (;)5^C) 
Tolal Barlenj !20°O 
Clostridia (in water) (3S°C1 



li.OOO/lflOmI 

Sm/lOOmI 

SO/TOO ml 

100.000/100 ml 

50/100 ml 



lOO/IOOml 

in/ionml 

1/101) ml 

1.000/100 ml 

0/1 00 ml 



* The definptj trealmenl protpis \\ii\ littip eWltt i!n the (Onsllluenl^ 

0) Annuat Avg. of MjR. D«tly 

Air TFfnp. F. 

51)0 lu 53 7 
5-1 3 Id 58 J 
5S.4 1(1 bi.fi 



Recofnmtnded limir lor 
Fluoride mg/I 



12] O'fianiC Chemttals should not he rjrnsrnt in lonrpnlralions A\ ?i> t aiisp jdvprsc l.i^tp^ jnd (xlfiur^ i*hHti fjnnnt bp rpmivvnil 
b/ ihe detined IfPJtment anr!/(ir by chlo^in.itian qnly. 

(J) A monrhiv geomplrtc mean of Thp rp5Lilt!i «f rjw wifpr Mmples < nllpr:ti'cl on a wPpkCy baM^ .rninimujn uf ant' sampip ptr 
WPpki -vh'iuld be !*'« Ibjn !hp numbers gnen i/nder The Pprmi^Mbli' Cfircria c:,.,lumo Ihp^e ft^tires di^ nor rmply A fplanon- 
ship b*'!vy*^n baclpnal grojps 
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PWS^^ Criteria (or Public Ground Water SuppNes 

With the exception of dissolved ni^ygen. flu- 
orides and iTiicfobioloj^ical criteria, the w^ler qual- 
ity criier^ia lor SLtrface walir apply to ground watt?r 
supphef.. 

For fluorides, hydrogen sulphide and pollution 
indicator organisms, the following apply to ground 
water supplies- 
Permissible Desirable 
CriteriJi CfiJeria_ 

(Unless otherwise indicated, 
un^ti are mg/l) 
Fluoride 2.4 1.0 

Hydrogen Sulphide 0.1 Absent 

Pollution Indicator Coliforrti and other pollution 
Organism* indicator organisms should be 

virtually absent from all ground 
water supphei. 

It h con5,idered desirable to provide the mam- 
mum of treatment — chlohnation — for all ground 
wafer supplies. This measure ensures that nuisance 
organisms which eitist in viituaJly all waters do not 
pet the opportunity ttj develop a foothold in a 
water distribution system and thereby create objec- 
tionable conditions, 

PWS-3 Criteriji (or Private Waler Supplies 

The raw water available to private supplies 
^uch as ir^dividual dwellings, cottages, farms, etc, 
must be of <^uch quality that it can be used in the 
raw stdte o( be made acceptable for use with a 
mrnimunrt of treatment limited to disinfeclion, filtra- 
tion and. Of softening. Economic considerations and 

MkrobioLogical Criteria: 



lacfc of tethnical/mechanical expertise will prohibit 
the u*.e ot raw water supplies ihai rcctuiie extensive 
treatment. 

SniTie surface supplies Kave tufbidilies, colouf 
and other undesirable constituents in excess of what 
cjn be u^ed effectively in home or farm operations. 
Some ground water supplies [wells ar>d springs) 
harbour objectionabJe gases, nuisance bacteria, in 
addition to having high concentrations of iron and 
being highly mineralised. The initial approach in 
establishing a private water supply should be to 
explore the ground water potential from the aspects 
of both quality and quantity. In many instances, 
deficiencies in ground water quality can be offsel 
at a relatively low cost compared to that for surface 
waters. 

Criteria (or private water supplies are identical 
to the surface water criteria for public water sup- 
plies, with the exception of fluorides, hydrogen 
sulphide, physical and microbiological characteris- 
tics, for fluorides and hydrogen sulphide, the 
applicable criteria appear in Section PWS-2. 

Physical Criteria; 

The water supply should be substantially free 
from substances o^enstve to sight taste or smelL 
Threshold odour values in excess of three units are 
generally considered objectionable. 

Colour in the water supply should not exceed 
15 Lfnits fplatinum-cobaft scale). 

Turbidity should be less than five units. Tur- 
bidities of up to 20 units may be removed relatively 
easily by sand or diaiomaceous earth filters. 





Fermiuible 


Criteria 


Dnirablc Criteria 


Microoq^nisnu 


Chlorination 


Chlorination 






only 


i, Filtration 


No Treatment 


Cohforms (35°C1 


100/100 ml 


400/100 ml 


0/100 ml 


Fecjl Coliiorms {44.5°C) 


10/100 ml 


40/100 ml 


0/100 ml 


Enierococci (35"C) 


1/100 ml 


4/100 ml 


0/100 ml 


Total Bacteria (20=C) 


1000/100 ml 


4000/100 ml 


10/100 ml 


Cl05tridia (in water) (35°C1 


0/100 ml 


4/100 ml 


0/100 ml 



Raw water samples should be collected at least monthly, 
should not exceed the values given in the table above. 



The Geometric Mean of sample results 
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5 CRITfRIA OF WATER QUALITY FOR 
AESTHETICS AND RECREATION (A & RJ 

All surface waters should be capable of sup- 
porting life forms of aesthetic value. The po^^tive 
aesthetic and recreational values of water should be 
atUmed through conUnuous enhancement of water 
quality. Surface waters should be of such quality 
as 10 pfovide for Ihe enjoyment of recreational 
activities &uch a& hunting and fishing which are 
based on the utilization or consumption of fish, 
waterfowl and other forms of life. 

The aesthetic and recrealional values of unique 
or outstanding waters should be fecogni:2ed and 
protected by development of appropriate water 
quality standards for each indtvtdual ca.ie. To retain 
ar es!ablish Unspoiled wilderness values, it may be 
necessary to control access by mechanized methods 
of transportation. 

General criteria for recreation and aesthetic 
use and specific criteria for total body contact 
recreation follow: 

A & R-1 General Criteru for Recreation and 
Aesthetics 

Surface waters should be free of substances 
attributable to discharge of waste or land drainage 
which may impair aesthetic or recreational use, as 
follows: 



(11 



[4J 



(5) 



Materials that wifl settle to form objection- 
able deposits- 
Floating debris, oil. scum and other matter. 

Substances producing objectionable col- 
our, odour, taste <jr turbidity. 
Matertals, including radionuclides, m con- 
centrations or combinations which are 
toxic or which produce undesirable physio- 
logical responses in humans, fish and other 
life and plants. 

Substances, includtng nutrients, and condi- 
tions, including temperature, ar combina^ 
tions thereof m a degree or concentration 
which produces undesirable types or 
abundance of aquatic life. 



A & R-3 Criteria for Total Body ConUct 
Recreation 

Surface waters for total body contact recrea- 
tional use should be free of substances attributable 
to discharge of waste or iand drainage as follows: 

f1) Materials which will cause the pH to 
chai^ge beyond the range 6.5-B.3. 

12) Materials which will obscure visibility in 
the water. In designated swimming snd 
diving areas, clarity should be such that a 
Secchi Disc on the bottom is visible from 
the surface. 

(3) Conditions which will cause the water 
temperature to exceed &S^f. 

(A) Mtcrobioiogical Criteria 

Water used for body contact recreational 
activities should be free from pathogens 
including any bacteria, fungi or viruses that 
may produce enteric disorders of eye, ear, 
nose, throat and skin infections. Where 
ingestion is probable, recreational waters 
can be considered impaired when the coni- 
form, fecal coliform, and/or enterococcus 
geometric mean density exceeds 1000, 100 
and/or 20 per 100 ml respectively, in a 
series of at least ten samples per month, 
including s^mple-i rollpcted during week- 
end periods. 

tf these criteria are exceeded, it wiil be- 
come necessary to determine the cause 
and initiate corrective action. 

When evaluating a given area iif water for 
recreational use, the appropriate numbers 
of samples, and the choice of tests to be 
performed should he determined by con- 
sultation between sampler and analyst, 
prior to sampling. An effort should be 
made to increase utilization of the fecal 
coliform and enterococcus tests since 
these presently appear to be the more 
relevant guides to the bacterial quality of 
bathing waters. 



GLOSSARY OF TtlCMS 

Biouuy — 

EffluMil Requirements 

EuirDphkilton 

Geom«lric Mean 



A controded liboratory procedure which lubjects live aquitic organiims 
ID vAnoiu ertvtfonnientaJ strestes. 

Numerical or verbal dcSCrip^tlDfH ot (he qujlity of ft wute or drainage 
«fnu«rtr at the point ot discKir^ to i recefving water body, land diipcMit 
site or waste diipouF well. 

The increase in Ihe nuiri#nt conlent ot the naluni witen Of i laike « 
other body of witer. 

The nih tool of the product of n ol»e»va(i<Ki», The *<jujtion for the 
geometric: mc^n (C^j can be exprcsied ai: 
C-:>Nfi^X,.X,.X, ....Xfl 



Und Dralni^ 



Milligram per Litre 
(mg/1) 

Milligram equivaJentu 
pet litre (mg. eq/l) 



OtigQtfDphii: 
PholDtnylhetiC («djJ 

PUw Water 

Witcf QutlitY Criteria 
Wiler QMJity Standards 



, c_^te, [<^,^^^ x^) 



Water that hai drained fn?m (he land lur^ace naturally or through rran- 
made drainage syttemi. 

A unit of meuurc eiprening the concentration of a wtntirrce \fi i 
uluikm. 

A unit indicating the chemical equivalence of ions; derived by dividing 
the concentration of an itm in milligiams per litre by the combining wrigttl 
of thai km. 



Note; OHnbining weight — 



atomic or moteculaf weight pt ton 
ionic charge 



Waten with a vnaJI tuppty of nutrients and befKe a mwHI organic pra- 
duction; usually having abundant dissolved oxygen at all depths. 

Relatirvg to the procesi by which the chlorophvl -bearing celli of grewi 
planh convert carbon dioxide {COi) and wai«r [HgO) Into Wfar iOHaOii 
and oxygen 'CW m the presemre o* !i^t 

Surface or ground water, prior to treatment. 

Liquid carrying unwanted miteriafi or compounds Resulting ffwr human 

adivilie* Of enierfpnMS to a pOiM of discharge. The minture m*y or may 

r>ot have received treatment. 

Numerical or verbal detcripdoos of the quality of water required for 

particular uses. 

Nunwrical ot verbal descnpt»ons of the quality of water required (or a 

variety of uses in a given drainage system. 
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OAKVILLE 




LEGEND 



SANITARY SEWER (EXISTINGI 
SANITARY SEWER (UNDER CONSTRUCTION) 
STORM SEWER 
DRAINAGE DITCH 



K 



I M -0 2 I — STREAM SAMPLING POINT SHOWING MILEAGE 



OUTFALL SHOWING STREAM AND MILEAGE 
TYPE OF OUTFALL 

D - DRAINAGE DITCH 
W - STORM SEWER 
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